Ion channels formed by transcription factors recognize consensus DNA sequences.
Transcription factors (TFs) are proteins which bind to specific DNA sequences and thus participate in the regulation of the initiation of transcription. We report in this communication our observations that several of these proteins interact with lipid membranes and form ion-permeable channels. For each of the TFs that we studied, the single channel conductance was distinctively different, i.e. each TF had its own electrical signature. More importantly, we show for the first time that addition of cognate double-stranded DNA sequences leads to a specific response: an increase in the conductance of the TF-containing membrane. Strikingly, the effect of cognate DNA was observed when it was added to the trans-side of the membrane (opposite to where the TF was added), strongly suggesting that the TFs span the membrane and that the DNA-binding domain is trans-accessible. Alterations in the primary structure of the TF factors in their basic and DNA-binding regions change the characteristics of the conductance of the protein-containing membranes as well as the response to DNA addition, reinforcing the notion that the changes we measure are due to specific interactions.